The experiment examined the effect of fish oil in calf diets on the fatty acid profile in the fat of 16 Black-and-White bull calves allotted to 2 groups of 8 animals from 7 to 90 days of age. The animals of the control group were given ad libitum a diet consisting of ground cereals, soyabean meal and minerals supplemented for the experimental group (FO) with 4% of fish oil. At 90 days of age the calves were slaughtered and samples of meat from Musculus thoracis were analysed for fatty acid content. Differences in total fat appeared to be not significant (P>0.05) between the groups. A significant increase in n-3 FA and decrease in the n-6/n-3 ratio was found in the meat fat of group FO animals. Supplementation of the diet with fish oil increased the proportion of C
INTRODUCTION
The long-chain n-3 fatty acids, eicozapentaenoic acid (EPA) and docosahexaenoic acid (DHA), are required for many metabolic processes in humans and play an important role in prevention of heart disease and cancer in humans (Givens, 2000) . The richest source of EPA and DHA are fish oils.
It has been reported that supplementing fish oil to animal diets appears to be a way of significantly increasing the n-3 PUFA content of meat (Ashes et al., 1992) . The aim of the present study was to determine the effect of fish oil in calf diets on the fatty-acid profile of meat fat.
MATERIAL AND METHODS
The experiment was carried out on 16 Black-and-White bull calves, randomly allotted into two feeding groups of 8 animals. Calves of the control group (C) were fed ad libitum a concentrate mixture containing, %: ground barley 40.5, ground wheat 27-30.5, wheat bran 10-13, soyabean meal 13-15.5, minerals 3, supplemented with 4% fish oil for the experimental group (FO). Mixture compositions, daily rations, energy and protein value of feeds were formulated according to IZ-INRA (2001) standards. The calves were fed individually from day 7 to 90 of life, for the first 56 days they also received a milk replacer. At the end of the experiment the calves were slaughtered, samples of meat from the Musculus thoracis were taken for fat analysis. Proximate analysis of feeds and meat components was carried out according to AOAC (1990) methods, the fatty-acid profile was estimated in extracted fat using gas chromatography (Varian 3400, 105 m column). The results were analysed using the one-way analysis of variance procedure of the SAS (Enterprise Guide, 2002) package. The differences were assumed to be not significant (P>0.05).
RESULTS
The nutrient and fatty-acid contents and profiles in feeds are given in Table 1 . Differences in final body weight, average daily gain or concentrate intake between groups (Table 2) did not reach statistical significance (P>0.05).
Supplementation of the diet with fish oil had no significant (P>0.05) effect on total fat, SFA, UFA, PUFA content but resulted in a significant increase in n-3 PUFA (P=0.003). Fat in the meat from group FO animals contained more C 20:1 n-9, C 20:4 n-3, EPA, DHA and C 22:5 n-3 and DHA and a lower n-6/n-3 ratio compared with the fat from the control group (P<0.05). In the experimental group, significant decreases in the proportions of C 22:4 n-6 and C 18:0 were also found (Table 3) . 27.14 22.08 1.56 0.11 PUFA n-6/n-3 13.30 4.11 1.37 < 0.0001 differences are not statistically significant at P>0.05
DISCUSSION
In the present study, supplementing the diet with fish oil had no effect on growth performance and total fat content in meat, but highly increased the proportions of n-3 dietary fatty acids (EPA and DHA) in meat. Similar results were also reported by Jenkins and Kramer (1990) . Ashes et al. (1992) suggests that ruminal microflora could not hydrogenate EPA and DHA to any significant extent when fish oil preparations were incubated with strained rumen liquor. Byers and Schelling (1988) reported that changes in dietary PUFA from fish oil in the rumen are slow because of limited hydrolysis of fats. A high increase in n-3 FA was also due to increased levels of C 20:4 n-3 and C 22:5 n-3, which are metabolites of C 18:3 n-3 in the synthesis of EPA and DHA. This suggests that ruminants may be able to synthesize EPA and DHA from their precursor of α-linolenic acid, although the conversion efficiency is relatively low (Givens et al., 2000) . PUFA n-6 tended to decrease, but the difference was not significant. However, the content of C 22:4 n-6 decreased as well as the ratio of n-6/n-3 FA (P<0.001), which is advantageous from the human dietetic point of view. A decrease in stearic acid in group FO was observed (P<0.01), suggesting that EPA and DHA could bypass ruminal hydrogenation.
In can be concluded that feeding calves a diet supplemented with fish oil increases the supply fatty acids to the small intestine and influences the fatty acid composition of meat fat. Fish oil resulted in an increase in muscle long-chain n-3 FA content, a decrease in the n-6/n-3 ratio, and improved nutritional value of veal for human consumption.
